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PAVEMENT TYPE SELECTION
(PTS) IN PAVEMENT DESIGN

 Goals

— Develop pavement design and pavement type
selection by letting the engineering criteria
and life cycle cost analysis objectively
evaluate potential pavements alternatives

— Stimulate competition and improvement in
products among paving materials industries




PAVEMENT DESIGNS

« Pavement structural designs are based on

— Flexible Pavement Design Manual (Document
No. 625-010-002)

— Rigid Pavement Design Manual (Document
No. 625-010-006)

* 1998 supplement to the AASHTO Guide for Design
of Pavement Structures

PAVEMENT DESIGNS

« Pavement design inputs -

— such as traffic, pavement performance,
service lives, rehabilitation strategies and
costs used are based upon FDOT data,
experience and research

— When inputs vary from standard values, justify
value and document actions to file




PTS COSTS

— MUST involve the District Estimate Engineer
 State Estimate Office if necessary

CANDIDATE PROJECTS FOR
PTS

— Projects greater than half a mile
— New Construction
— Reconstruction

» Work include base or subbase material modification
— Rehabilitation for poor performing pavements

» Design ESALs > 10 million

» Less than 10 yrs. for flexible pavements

 Less than 15 yrs. for rigid pavements

« If deficiency is ONLY raveling of the friction

course, pavement type selection analysis is not
REQUIRED




PTS REPORTS NOT REQUIRED

* Projects less than half a mile

* By Executive Committee Decision these
type projects should be concrete
pavement

* New Weigh Stations

* Rest Areas

* Welcome Stations

» Access, internal traffic flow and parking

PTS REPORTS NOT REQUIRED

* When adding lanes to an existing roadway
and the same pavement type is used




PTS REPORTS NOT REQUIRED

« Adding a lane of concrete pavement to
adjacent existing asphalt pavement is not
recommended
— FDOT procedure require added lanes match

existing pavement sections

— Dissimilar pavement types could cause joint
separation and differential settlement between
the asphalt and concrete lanes

PTS REPORTS NOT REQUIRED

« Could cause drainage, traffic operations,
maintenance and differential pavement
performance problems
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ENGINEERING ANALYSIS
PRINCIPAL FACTORS

« Given in appendix B, of the 1993 AASHTO
Guide are:
— Traffic
— Embankment Characteristics
— Weather
— Construction Considerations
— Recycling
— Cost Comparison (initial and life-cycle)

11

ENGINEERING ANALYSIS
PRINCIPAL FACTORS

 TRAFFIC

— The percentage of commercial traffic and
frequency of heavy load applications
generally have the major effect on the
structural design of the pavement
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TRAFFIC
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ENGINEERING ANALYSIS
PRINCIPAL FACTORS

« TRAFFIC

— “For heavily traveled facilities in congested
locations, the need to minimize the
disruptions and hazards to traffic may dictate
the selection of the strategies having long
initial service life with little maintenance or
rehabilitation regardless of relative economy”

— Per '93 AASHTO Appendix B, page B-3
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ENGINEERING ANALYSIS
PRINCIPAL FACTORS

« TRAFFIC

— E,g Equivalency factor, is the damage caused

by one average heavy truck measured in 18-
Kip ESAL are not the same on different type
of facilities
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18KIP Equivalency Factors
Currently for types of facilities

Freeways

RURAL 1.05 1.60

URBAN 0.90 1.27
Arterials & - -
Collectors

RURAL 0.96 1.35

URBAN 0.89 1.22
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DRAINAGE OPTIONS

» Asphalt Treated Permeable Base (ATPB)
— Std. Index 287 and 505

 Cement Treated Permeable Base (CTPB)
— Std. Index 287 and 505

» Special Select Soil
— Std. Index 505
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CONCRETE PAVEMENT
COMPONENTS
=y 1 5 L“\‘ [}
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ASPHALT TREATED PERMEABLE BASE

SPECIAL SELECT SOILS
EMBANKMENT OPTION

~ _ Concrete Pavement -

20
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14 — ft Outside Lane: For edge
stress relief

NEWLY CONSTRUCTED RIGID PAVEMENT -
= - - |
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NEWLY CONSTRUCTED
FLEXIBLE PAVEMENT

24
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WEATHER

HEAVY RAINFALL ~ [58
HOT 3
HUMID )

WEATHER

» Heavy rainfall conditions require adequate
drainage
— For concrete pavements, drainable base and

edgedrains should be taken into consideration
for Economic Analysis

26
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CONSTRUCTION
CONSIDERATIONS

Make sure you can fix
it in off-peak hours.
Turn it over to traffic

when it is needed.
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CONSTRUCTION
CONSIDERATIONS

» Lane Closure Analysis
— PPM Section 10.14.7

— “Determine if a lane closure should or should
not be allowed and the time of day or night a
lane closure could occur without excessive
travel delay”

28
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ENGINEERING ANALYSIS
SECONDARY FACTORS

Performance of similar pavements in the
project area

Adjacent existing pavements
Material and energy conservation
Availability of local materials
Contractor capabilities
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ENGINEERING ANALYSIS
SECONDARY FACTORS

Traffic and worker safety

Incorporation of experimental features
Stimulation of competition

State / local government, Municipal preference

30
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ENGINEERING ANALYSIS
OTHERS

» Other considerations that may effect final
decision is presence of grade control
— Median barriers
— Drainage facilities
— Curbs
— Lateral and overhead clearances

— Structures which may limit the structural
section design or rehabilitation strategies
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ECONOMIC ANALYSIS

» Performed in accordance with

— Life Cycle Analysis for Transportation projects
» FDOT office of Value Engineering

32
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ECONOMIC ANALYSIS

« Time periods
— Analysis period will be 40 years

— Initial new construction pavement design will
be 20 years

— Discount rate is 4%

— Reliability used should be the same for each
pavement type

— Rehabilitation strategies should be project
specific
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Performance

Analysis Period

s Performance
Period ‘

Ride
Quality

Cost

Time

34
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ECONOMIC ANALYSIS

» The cost of shoulder construction and
rehabilitation should be considered

» Salvage value, remaining life and
maintenance costs will not be considered
e Indirect cost

— Considered separately from this report if there
is reason to believe it will be significantly
different between pavements types
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TABLE 4.1
FUTURE REHABILITATION STRATEGIES

“These scenarios are not intended to
indicate the exact future rehabilitation
designs, but rather to reflect reasonable
strategies and quantities for estimating life
cycle cost” ----PTSM Section 4.2.2

36
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TABLE 4.1
FUTURE REHABILITATION STRATEGIES

Concrete Pavement

Rehab Urban Rural Arterial and
Period Arterial Limited Access
» 20year CPR (3% Slab CPR (3% Slab
Replacement) Replacement)

e 30year CPR (5% Slab Crack, Seat and
Replacement) overlay ARMI
4” (100 mm) Str. AC and
FC
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CRACK/SEAT CONCRETE

38
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RUBBLIZE/RECYCLING

Resonant Pavement Breaker
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TABLE 4.1
FUTURE REHABILITATION STRATEGIES

Concrete Pavement
20 year CPR (3% Slab Replacement)
30year CPR (5% Slab Replacement)

3% and 5% Slab Replacement estimated
guantity is ONLY for the outside lanes
unless project specific historical data say
otherwise

40
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TABLE 4.1

FUTURE REHABILITATION STRATEGIES

 Rehab
Period
* l4year

» 28year

Asphalt Pavement
Urban Rural Limited
Arterial Arterial Access
Mill 2"(50 mm) Mill 2"(50 mm) Mill 3"(80 mm)
Resf.1"(30 mm) Resf.3"(80 mm)Resf.4”(100 mm)
Str. AC and Str. AC and Str. AC and
DGFC FC OGFC

Mill 2"(50 mm) Mill 2"(50 mm) Mill 3"(80 mm)
Resf.1"(30 mm) Resf.3"(80 mm) Resf.4”(100 mm)
Str. AC and Str. AC and Str. AC and
DGFC FC OGFC

41

MILLING

42
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TABLE 4.1
FUTURE REHABILITATION STRATEGIES

EXCEPTIONS

Adequate data must be provided from the
District Pavement Management Section when
the design engineer deviates from these
rehabilitation strategies

A pavement history of both types of pavements
must be provided in the appendix of the PTS
report
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ECONOMIC ANALYSIS

» Rehabilitation Strategies
— Rehabilitation strategies can be project
specific

— Costs per district records for
» Design
* Pavement Structure
» Maintenance of Traffic (MOT)
 Construction Engineering Inspection (CEI)

a4
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Life-Cycle Cost Analysis

What is it ?
Economic procedure
— That uses Engineering inputs

Compares competing alternates over their life
— considering all significant costs

« Design, Construction, Rehabilitation, MOT and CEI
 Indirect costs

— Considered separately if it will be significantly different between
pavements

* Performance

Expressed in equivalent dollars
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Cost

The Life Cycle

Initial Construction

Rehabilitation

Time

46
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Performance

Analysis Period

Performance
Period ‘
Ride
Quality
Cost
Time ]
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Initial Construction
*Design
Pavement
*Maintenance of Traffic
*Construction Inspection
Cost s s
Time

48
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Rehabilitation

Cost

R S

*Design

Pavement
*Maintenance of Traffic
*Construction Inspection

Time
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Life-Cycle
Cost
Analysis
What it is Not

* A Magical Black
Box

— There is no
concrete LCCA or
asphalt LCCA

* Complicated

— Uses standard
equations

Pavement A

Pavement A - Rehabilitation Schedule

Determine the stream of flow for expenditures. The cash flow diagram (below) shows the
inflow and outflow of cash due to construction and rehabilitation. Arrows indicate a major
cash expenditure (construction, rehabilitation, etc.). An up arrow indicates the outflow of
cash. Down arrows show inflows. With pavements the inflow of cash only occurs at the
end of the analysis period to show either continued-use or salvage value. The height of the
arrow indicates the magnitude of the expenditure.

-
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Pavement A - Present Worth Calculation
Using the the expenditure stream above, calculate the Present Worth (PW) for each
rehabilitation activity (PW for the initial cost is the initial cost).

PW is calculated using the following formula:

PW = Rehab Cost /"(1+i)
Where

i = discount rate

n = year rehab takes place

Discount Rate =

Yr Cost [ PW
Initial Const.. 0 1.000
Rehab 1.
Rehab 2.
Rehab 3.
Rehab 4.
Rehab .
Rehab 6.
Rehab7.
Rehab 8.
Rehab 9.
Rehab 10.
Salvage

Total Cost Total NPV
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Life-Cycle Cost Analysis

What it takes to do one:

» An understanding of the process

— Flexible Pavement Design Manual (Document No. 625-010-002)
— Rigid Pavement Design Manual (Document No. 625-010-006)

» 1998 supplement to the AASHTO Guide for Design of
Pavement Structures

— Pavement Type Selection Manual (Document No. 625-010-005)
— An understanding of the sensitivity of each
design input so that they are chosen with care
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Life-Cycle Cost Analysis

How it is done in Florida:

* Present Worth Analysis (PW)
 Summarized on project mile basis

52
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Net Present Worth

The cost of all activities are
1 estimated in present day dollars
Initial Construction and discounted for the time value
of money.
Net o
Present |« ‘Rehabllltatlon ‘
Worth

Time
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Life-Cycle Cost Analysis

Present Worth Analysis:
Discounts all future costs to the present

Initial Cost
%) Rehabilitation Cost
%)
@)
O ‘
> Years
% Present Worth
n
o
@)
> Yearss4
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Life-Cycle Cost Analysis

Present Worth Analysis:
Discounts all future costs to the present
t=n
PW =IC +Z pwf [FRC]
t=0
IC = Initial Cost

FRC = Rehabilitation Cost
pwf = Present Worth Factor
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Life-Cycle Cost Analysis

Present Worth Factor:

¢ 1
pwi = .

(1 +0n
pwf = Present Worth Factor

for discount rate i and year n
i = Discount rate ( 4%)
n = Number of years when cost
will occur

56
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PTS REPORTS

» Prepared during Initial Engineering Design
(Phase 1) PPM Section 13.2

 PPM Exhibit 13-A Major Activities — Initial
Engineering Process - under Prepare,
Document and Approve box
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REPORTS

* Individual project pavement type selection
decisions will be made by the District
Design Engineer

» A district wide Pavement Type Selection
Reports should be prepared and updated
annually by the District Design Office

« Annual Report can be referenced for
individual projects

58
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REPORTS

« Annual analysis and any project specific
reports should be reviewed by the District
Construction and District Estimate
Engineers

Copies of all PTS and annual PTS must
be sent to the Central Office Pavement
Management Section for Quality
Assurance Review,
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PAVEMENT TYPE SELECTION
QUALITY CONTROL CHECKLIST

Appendix A PTSM

Satisfactory
Yes/No
¢ Flexible Pavement Design

— ESAL...cciiiiiiis

— Level of Reliability.................
— Initial Design Period................
—  Structural Number

¢ Rigid Pavement Design

— ESAL..oi
— Level of Reliability..................

— Initial Design Period.................
— Thickness.......coeceiiiiciinnnnne,

60
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DISTRICT QUALITY CONTROL

» Carried out by an Independent Qualified
Professional Engineer
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QUALITY ASSURANCE REVIEW

» Review of District Pavement Type
Selection activities will be conducted
annually.

62
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REVIEW EXAMPLE

« An example of a detailed Pavement Type
Selection report prepared by District
Seven on project FPID 258415-2 can be
reviewed at this site
— http://infonet.dot.state.fl.us/PavementManage

ment/Training_Courses/PTSCourse/Pavemen
t%20Type%20Selection%20Example.pdf
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REVIEW EXAMPLE

» Spread sheet for the Life Cycle Analysis
portion of the Pavement Type Selection
report is available through request to the
District Pavement Design Engineers.
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